The aforementioned LZFP and RZFP were cloned into PST1374-L vector. The same as that for yeast-two-hybrid assay. The oligonucleotides of BS1 and BS2 were 1 0 7
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verification system was the same as Hyojinkim described (2011). manufacturer's instruction (Invitrogen). As control, cells were transfected with
BS-psdRED vector only. After cultivating for 36 h at 37°, the fluorescence was observed by fluorescence microscope system and then DNA was extracted 12 h later
and detected by PCR. (https://tale-nt.cac.cornell.edu/node/add/talen). We chose one target site for 1 2 1
assembling TALENs based on our construction protocol of TALE (Zhang et al., 2013) .
The primers used for plasmids construction, detection and sequencing were presented in Table 1 .
Construction of TALENs Eukaryotic Expression Vectors
Three tetramer plasmids chosen for construction of TALENs were amplified with 1 2 7
primers Tet-Fv\Tet-R1, Tet-F2\Tet-R2 and Tet-F3\Tet-Rv, respectively. Primer
sequences were presented in Table 3 . Typically, the PCR reaction was: 20 ng 1 2 9
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ng each) and pST-TALEN-Backbone (150 ng) were added into a 10 uL volume of In CoDA database, specific three zinc finger proteins were screened, which 1 6 0 recognized 9 bp of left and right, respectively, following the method as described by primers were designed to amplify the segment of ZFP (Table 2) . A 270 bp fragment of ZFP was got by overlap PCR (Fig. 3A) . The selected ZFPs were successfully cloned into a ZFN expression vector. Candidate ZFN constructs were assayed for specific cleavage activity in yeast-two-hybrid (Y2H) system as 1 6 7
previously described (Fig. 3B ). The Y2H reporter assay revealed that these two ZFNs
constructs both have high efficiency for reporter gene modification in yeast (>90%). Based on this result, the cleavage activities of our selected ZFNs were carried out in . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/013714 doi: bioRxiv preprint first posted online Jan. 13, 2015; plasmids and corresponding reporter vectors were constructed (Fig. 3C ), then that these two pairs of ZFNs exhibited a substantially higher mutation frequency
(~10%-20%) ( Figure 4 ).
7 6
Engineering TALENs and Assaying the Activity
Left and Right TALE Tetramers Chosen for ApoE Gene
The TALENs target binding site designed by online tools TAL Effector Nucleotide
Targeter 2.0 was as follows: The tetramers were assembled by our simple and efficient method ( TALENs only showed in red light. experimental selection. The activity of ZFNs was tested in yeast system preliminary . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/013714 doi: bioRxiv preprint first posted online Jan. 13, 2015;
1 0 efficiency of our assembled ZFNs was as high as 95% in yeast, and about 20% in
HEK 293T cells. These results fully explained CoDA method is an inexpensive, rapid
assembly procedure to screen zinc finger protein.
Late-onset Alzheimer's disease (LOAD) risk is strongly influenced by genetic factors
such as the presence of apolipoprotein E ε 4 allele (referred to here as APOE4), as well
as non-genetic determinants including ageing. These data implicate an APOE4 study is mice (de Castro et al. 2014; Klein et al. 2014 ).
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While due to the high similarities in anatomy, genetics and pathophysiology with Alzheimer's disease (TUBD1, BLMH, CEP192, PLAU) may also occur in pigs et al. 2012) . In this study, we successively constructed both ZFNs and
TALENs to target pig ApoE gene in eukaryotic cells. Efficient and convenient tools to RNAi has provided a rapid, inexpensive, and high-throughput alternative to RNAi has unpredictable off-target effects, and provides only temporary inhibition of with green light spot. Three tetramers were used to assemble each side twelve The contiguous repeat of DNA-binding modules of TALENs affects the efficiency of with more tetramers should have higher efficiency. But the fact is not like that. RVD Assembling TALENs is much easier than ZFNs, but efficiency of targeting gene is effectors are naturally occurring proteins from the plant pathogenic bacteria genus 2 7 7
Xanthomonas. The Cys2-His2 zinc-finger domain represents the most common 
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